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Donald C. Brittingham Verizon Wireless
Director — Spectrum Policy 1300 | Street, N.W.
Federal Relations Suite 400 West
202-589-3785 Washington, D.C. 20005

February 28, 2002

Mr. William F. Caton

Acting Secretary

Federal Communications Commission
445 Twelfth Street, SW

Room: TW-A325

Washington, DC 20554

Re:  Ex Parte Meeting
Establishment of Rules and Policies for the Satellite Digital Audio Radio
Service in the 2310-2360 MHz Band, 1B Docket No. 95-91

Dear Mr. Caton:

On February 25, 2002, William Wiltshire of Harris, Wiltshire & Grannis
(representing AT&T Wireless), Karen Possner and Neale Hightower (by telephone) of
BellSouth, Mary O’Connor of WorldCom, Paul Sinderbrand of Wilkinson Barker Knauer
(representing the Wireless Communications Association International), and the
undersigned met with David Furth, Ron Netro, Tom Stanley, and Marty Liebman of the
Wireless Telecommunications Bureau and Rick Engelmann of the International Bureau to
discuss the Commission’s pending Notice of Proposed Rulemaking on SDARS terrestrial
repeaters. Specifically, we discussed our February 19, 2002 filing in which we proposed
the use of a power flux density (“PFD”) limit in the 2320-2345 MHz band in lieu of a
power cap to guard against harmful interference to WCS licensees from high-power
SDARS terrestrial repeaters.’

The WCS Coalition’s proposal is patterned after the Commission’s recent
decision in the Lower 700 MHz Order, where a PFD limit was adopted to facilitate the
operation of two services operating at very disparate power levels. The basic premise of
the PFD proposal — to look at actual interference at the affected receiver — would appear
to represent a workable solution for allowing both services to operate without harmful
interference. Under this proposal, the SDARS licensees could operate at power levels

! See Ex Parte Presentation of AT&T Wireless Services, Inc., BeamReach Networks, Inc., BellSouth
Corporation, Verizon Wireless, Inc., Wireless Communications Association International, Inc., and
WorldCom, Inc. (collectively “WCS Coalition”), filed February 19, 2002.
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above 2 kW (perhaps significantly above 2 kW) as long as the PFD levels that affect the
WCS receivers are maintained at adequate levels.

There is substantial evidence in the record as to the level of protection required by
WCS licensees to provide adequate service to their customers. Analysis has shown that
the operations of SDARS terrestrial repeaters will cause harmful interference to WCS
operations in the form of blanketing interference and intermodulation distortion. This
interference will create substantial exclusion zones within which WCS operators will not
be able to provide service. Even a 2 kW repeater will produce an exclusion zone that
extends 2 km or more from the terrestrial repeater. However, WCS proponents have
indicated their willingness to live with such a power cap given that 2 kW is the standard
power limit in the band.

Our PFD proposal, therefore, is based on the premise that the PFD levels
produced by SDARS repeaters should not exceed that which is necessary for acceptable
WCS operations outside a “2 kW exclusion zone” — i.e., the PFD that would be produced
by a 2 kW repeater at a distance of 2 km from the terrestrial repeater, or 7.9 uW/m?*/MHz.
Adherence to this limit will ensure that WCS operators can successfully provide service
to customers outside the “2 kW exclusion zone.”

Importantly, the WCS Coalition has demonstrated that its proposed PFD limit
would provide SDARS licensees significant margin in meeting their required receive
signal levels. The SDARS licensees have previously told the Commission that their
repeater networks are designed to ensure a —77 dBm signal level to their receivers. Our
proposed PFD would result in SDARS signal levels that are more than 37 dB higher than
this level.

We noted that many of the installations already deployed by the SDARS licensees,
including many operating above 2 kW, would not have to be modified. Some could meet
the limit with modest adjustments to down tilt, EIRP, or antenna height (or some
combination of the three). Others would require more significant modifications. To
illustrate this point, we included in our February 19" filing an example of how our PFD
proposal would affect SDARS repeater deployments in a sample market (Atlanta). In
response to a request by the Staff, we are providing additional information (attached)
regarding the technical data that was used in our analysis of the Atlanta market.”

? The chart included in our February 19" filing was based on actual spreadsheet modeling of four out of the
eleven XM Atlanta sites and all five Sirius Atlanta sites. Seven XM sites were not modeled (and do not
appear in the spreadsheet) because they used the same antennas as the four modeled sites and had EIRPs
and antenna heights that were close to those used in the modeled sites. After further review of our study, we
have determined that the estimation method used on the non-modeled sites resulted in inaccurately reporting
some as “meets requirement as is.” These sites would actually have to reduce EIRP by modest amounts
(generally less than 1 dB) to meet our proposed PFD limit.
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While the basic premise is the same, we note that there are important differences
between our PFD proposal and the methodology employed by the Commission in the
lower 700 MHz band. The 700 MHz PFD rule was adopted to address interference from
a theoretical high-power broadcast station into theoretical low-power mobile receivers,
which is expected to occur when the mobiles are in close proximity to the broadcast
station. The PFD limit is specified at ground level, because mobiles typically operate on
the ground.

Conversely, WCS is a fixed service. Moreover, the WCS and SDARS
interference scenario is based on substantial evidence that has been presented in the
record of this proceeding. As the record clearly shows, there is a significant potential for
high-power SDARS repeaters to cause harmful interference to fixed WCS customer
premises equipment (“CPE”) in areas that are well beyond the area immediately
surrounding the repeater. Thus, it is absolutely critical that the PFD requirement not be
limited to only the area immediately surrounding the SDARS terrestrial repeater.
Moreover, the PFD should not be measured on the ground. Fixed WCS CPE will be
installed on the roofs of single-family homes, apartment complexes, and office buildings
that are 20-100 feet (or more) in height above the ground. Thus, we proposed that the
PFD be measured at a height of 30 meters above the ground.

The WCS Coalition believes that its PFD proposal may represent a more flexible
approach for accommodating both SDARS and WCS than that afforded by a strict power
cap. We urged the Commission to adopt this proposal. Please include a copy of this ex
parte presentation in the record for the above captioned proceeding. If you have any
questions, you may call me on (202) 589-3785.

Respectfully submitted,

/s/
Donald C. Brittingham

Attachment

cc: Rick Engelmann
David Furth
Marty Liebman
Ron Netro
Tom Stanley
Mary O’Connor (WorldCom)
Karen Possner (BellSouth)
Paul Sinderbrand (Counsel for WCAI)
William Wiltshire (Counsel for AT&T Wireless)



SITE NAME
XM,ATL 0108 Ant Height (m) EIRP  Down Tiit (Deg) .
(STA PROPOSED) 202 3444 . 4 N
TA-2335-DAB-H )
Declination (Deg) 0. 1 2 3 4 5 10 15 18 20 25 30 35
Gain (dBi) 0, 0.3 0.9 -2 -3.4 -5.6 -13.8: -16.5 -20.8 -13.7 -17.3 -14 -12.1
Gain (Rel. Volts) 11 0.966050879| 0.901571138| 0.794328235! 0.676082975| 0.52480746| 0.204173794| 0.167880402| 0.091201084| 0.206538016| 0.136458314| 0.199526231| 0.248313311
Down Tilted Gain (dBi) 35, -1.8 0.7 -0.2 0 0.3 9.1 -12 -12.8 -20.7 -12.7 -21.3 -12.4
Gain (Rel. Volts) 1;  0.966050879| 0.801571138] 0.794328235| 0.676082975| 0.52480746| 0.204173794; 0.167880402| 0.091201084| 0.206538016; 0.136458314| 0.199526231; 0.248313311
Distance (KM) 35.702 11.57257225| 5.784523163] 3.854389611| 2888734584 2.308870565| 1.145598928 0.753874263| 0.621692075| 0.554990439| 0.433190398| 0.349874263| 0.288485897
Slant Dist {m) 35702 11574.33508| 5788.049086| 3859.679167| 2895.788579| 2317.690076| 1163.271638, 780.4680676 653.6857315| 590.6084888| 4779727198 404, 352.1762527
[Power Flux Density (Watts/ sq m) 9.60923E-08 1.35233E-06, 6.96641E-06] 1.75781E-05| 3.26994E-05| 4.7639E-05| 2.49294E-05| 2.84029E-05| 3.36772E-05| 6.69074E-06| 6.44566E-05| 1.24541E-05| 0.000127219
|Power Flux Density (u Watts/sq m) 0.096092261 1.352326011| 6.966410987| 17.57806604 32.69940132| 47.63901586] 24.92936547 28.40293537| 33.67716251| 6.690739694| 64.45658367| 1245405482 127.2194071
{PFD per MHz {u Watts/sq m/MHz) 0.019218452 0.270465202| 1.393282187| 3.515613209| 6.539880265| 9.527803172| 4.985873094| 5.680587075 | 6.735432503| 1.338147939 12.89131673| 2.490810965 | 25.44388142
Ig Signal Level * dBm -68.85734623| -57.37341634| -50.25413943| 46.23451943| 43.53883234 | -41.90460254 | -44.71711811| -44.15059809 | -43.41087542| -50.42948901 | -40.59156752) -47.73112262| -37.63869668
Free Space Field dB(uV/m) 75.59029762 87.07422752| 94.19350442| 98.21312442! 100.9088115] 102.5430413| 99.73052575! 100.2970458| 101.0367684| 94.01815484| 103.8560863| 96.71652123| 106.8089472
XM,ATL 010B Ant Height (m) EIRP | Down Tilt (Deg)
(Edited Version 1) 202 3444 2
TA-2335-DAB-H
Declination (Deg) 0 ;1 2 3 4 5 10 15 18 20 25 30 35
Gain (dBi) 0 0.3 09 -2 -34 5.6 -13.8 -15.5 -20.8 -13.7 -17.3 -14 -12.1
Gain (Rel. Volts) 1 0.966050879] 0.901571138| 0.794328235] 0.676082975] 0.52480746] 0.204173794, 0.167880402; 0.091201084, 0.206538016| 0.136458314| 0.199526231| 0.248313311
Down Tilted Gain (dBi) 0.7 0.2 0 0.3 -0.9 -2 -22 -11.6 -20.7 -20.8 -13 -19.8 -11.3
Gain (Rel. Volts) 1 0.966050879| 0.901571138| 0.794328235! 0.676082975| 0.52480746| 0.204173794| 0.167880402| 0.091201084| 0.206538016| 0.136458314| 0.199526231| 0.248313311
Distance (KM) 35.702 11.57257225) 5.784523163| 3.854389611| 2.888734584| 2.308870565| 1.145598928, 0.753874263| 0.621692075| 0.554990439| 0.433190398| 0.349874263| 0.288485897
Slant Dist {m) 35702 11574.33508 | 5788.049086| 3859.679167| 2895.788579| 2317.690076| 1163.271638] 780.4680676 653.6857315| 590.6084888 | 477.9727198 404| 352.1762527
[Power Flux Density (Watts/ sq m) 1.831E-07 1.95471E-06| 8.18482E-06] 1.71779E-05| 2.65791E-05| 3.22079E-05| 1.27853E-06] 3.11432E-05, 5.4618E-06] 6.53844E-06| 6.01544E-05| 1.75918E-05| 0.00016389
|Power Flux Density {u Watts/sq m) 0.183100029 1.954705799! 8.184819235, 17.17794041| 26.57907126| 32.20792759| 1.278530888  31.14319934| 5.461796221| 6.538430864 60.15438392| 17.58182002| 163.8903441
|PFD per MHz (u Watts/sq m/MHz) 0.036620006 0.39094116| 1.636963847| 3.435588082| 5.315814251| 6.441585518| 0.255706178| 6.228639869| 1.092359244, 1.307687973| 12.03087678| 3.518364004| 32.77806883
RX Signal Level * dB8m -66.05734623|  -55.77341634 | -49.55413943| -46.33451943 | -44.43883234 | -43.60460254| -57.61711811| -43.75059809| -51.31087542| -50.52948901 | 40.89155752| 46.23112262| -36.53869668
Free Space Field dB(uV/m) 78.39029762 88.67422752| 94.89350442| 98.11312442| 100.0088115] 100.8430413] 86.83052575, 100.6970458| 93.13676843; 93.91815484! 103.5560863| 98.21652123: 107.9089472
XM, ATL 0108 Ant Height (m) EIRP | Down Tilt (Deg)
{Edited Version 2} 202 3444 [
TA-2335-DAB-H
Declination (Deg) 0 1 2 3 4 5 10 15 18 20 25 30 35
Gain (dBi) 0 0.3 -0.9 2 -3.4 5.6 -13.8 -15.5 -20.8 -13.7 -17.3 -14 -12.1
Gain (Rel. Volts) 1 0.966050879| 0.901571138] 0.794328235| 0.676082975| 0.52480746| 0.204173794| 0.167880402 0.091201084| 0.206538016| 0.136458314| 0.199526231| 0.248313311
0 Down Tilted Gain (dBi) 0 0.3 -0.9 -2 =34 -5.6 -13.8 -15.5 -20.8 -13.7 -17.3 -14 -12.1
Gain (Rel. Volts) 1 0.966050879| 0.901571138| 0.794328235| 0.676082975| 0.52480746| 0.204173794| 0.167880402, 0.091201084| 0.206538016| 0.136458314| 0.199526231| 0.248313311
Distance (KM) 35.702 11.57257225| 5.784523163| 3.854389611| 2.888734584| 2.308870565 1.145508928| 0.753874263| 0.621692075| 0.554990439! 0.433190398| 0.349874263| 0.288485897
Slant Distance (m) 35702 11574.33508| 5788.049086| 3859.679167| 2895.788579| 2317.690076, 1163.271638; 780.4680676| 653.6857315| 590.6084888| 477.9727198 404| 352.1762527
|Power Flux Density (Watts/ sq m) 2.15124E-07 1.91021E-06| 6.65287E-06| 1.16137E-05] 1.49465E-05/ 1.40593E-05| 8.44717E-06| 1.26871E-05| 5.33747E-06| 3.35331E-05| 2.23495E-05| 6.68822E-05| 0.000136318
{Power Flux Density {u Watts/sq m) 0.215123776 1.910211263| 6.652870843| 11.61371306]| 14.94651015| 14.05927032| 8.447169806| 12.6871252| 5.337470561| 33.53313318| 22.34947281| 66.88223434| 136.3180507
{PFD per MHz (u Watts/sq m/MHz) 0.043024755 0.382042253| 1.330574169| 2.322742613, 2.98930203| 2.811854063| 1.689433961| 2.53742504| 1.067494112| 6.706626636| 4.469894563| 13.37644687| 27.26361014
|§X Signal Level * dBm -65.35734623| -55.87341634 | -50.45413943| -48.03451943| -46.93883234 | -47.20460254 | -49.41711811| -47.65059809| -51.41087542| -43.42948901 | -45.19155752| -40.43112262| -37.33869668
Free Space Field dB(uVim) 79.09029762 88.57422752| 93.99350442| 96.41312442| 97.50881152| 97.24304131| 95.03052575| 96.79704576 93.03676843| 101.0181548| 99.25608633| 104.0165212] 107.1089472
= r
For site XM,ATL 010B, adjust antenna down-tilt angle at the base station will resolve the SDARS' interference problem. _
" Calculation in this line indicates the dBm level in SDARS mobil receiver, ing the receiver operates in freq y = 2.3GHz with 0dB gain. This level should be higher than -77dBm.
if the receiver has 3dB gain, the receiveing level is even higher.
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[STE NAME

—

XM,ATL 043B Antenna Height (m) EIRP |Down Tilt (Deg)
(STA PROPOSED) 57.9 2396 6
TA-2304-2-DAB(120)
Declination (| 0 1 2 3 4 5 10 15 18 20 25 30 35
Gain (dBi) 4] 0.3 0.9 -2 -34 -5.6 -13.8 -155 -20.8 -13.7 -17.3 -14 -12.1
Gain (Rel. Voits) 1 0.966050879| 0.901571138| 0.794328235| 0.676082975| 0.52480746] 0.204173794| 0.167880402| 0.091201084| 0.206538016| 0.136458314| 0.199526231| 0.248313311
Down Tilted Gain (dBi) -8.8 58 -35 -1.8 0.7 0.2 -34 -17.5 -11.3 -12.8 -16.1 -14.5 -16.4
Gain (Rel. Voits) 0.363078055 0.512861384| 0.668343918| 0.812830516| 0.922571427| 0.977237221| 0.676082975| 0.133352143| 0.272270131| 0.228086765| 0.156675107| 0.188364909| 0.151356125
Distance (KM) 35.702 3.317088778| 1.658039065| 1.104797814| 0.828008576| 0.661800028| 0.328367217| 0.216085742| 0.178197877| 0.159078943| 0.124166951| 0.100285742| 0.08268977
Slant Distance (m) 35702 3317.594064 | 1659.049713| 1106.313979| 830.0304888| 664.3279969| 333.432811| 223.7084214| 187.3683359| 169.2882748; 137.0030717 115.8; 100.9455695
|Power Flux Density atts/ sq m) 1.97293E-08 4.5588E-06| 3.00584E-05| 0.000102977| 0.000235673| 0.000412793| 0.000784297| 6.77848E-05| 0.000402814| 0.000349336| 0.00024948| 0.000504754| 0.000428867
IPmr Flux Density (u Watts/sq m) 0.019729318 4.558801513| 30.95839055{ 102.9770329( 235.672595( 412.7927524 784.2969153| 67.7848295, 402.8142029| 349.3360587| 249.480477| 504.7543327| 428.8670194
|PFD per MHz (u Watts/sq m/MHz) 0.003945864 0.911760303| 6.1916878109( 20.59540658| 47.13451809| 82.55855047| 156.8593831| 13.5569659| 80.56284058| 69.86721175| 49.89609539| 100.9508665| 85.77340389
IRX Signal Level * dBm -75.73310952 -52.09572351] -43.7764466 | -38.55682661 | -34.96113951 | -32.52690972| -29.73942528 | -40.37290527| -32.6331826| -33.25179619| -34.71386469| -31.6534298| -32.36100385
Free Space Field dB(uVvim) 68.71453433 92.35192034| 100.6711972| 105.8908172| 109.4865043| 111.9207341| 114.7082186| 104.0747386| 111.8144613| 111,1958477! 109.7337792| 112.7942141 112.08664
Comments:
|For site XM, ATL 043B, no re-engineering is y at the base station to Ive the SDARS' interference problem even the antenna is using down-tiled angle

* Cal

lation in this line indicates the dBm level in SDARS mobile

receiver, assuming the receiver operates in fr

q y = 2.3GHz with 0dB gain. This level

Y

id be higher than -77dBm.

If the receiver has 3dB

ain, the receiveing level is even higher.
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0.010209332
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41.89302061

14.3237786

56.60736773

66.50564267
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117.9761639

112.704514

106.9998933

112.0821044

115.9654266

114.9603282

108.9745303

104.31369

110.2818432

110.9816985)




SITE NAME N
XM,ATL 0418 Ant Height (m) EIRP [Down Tilt (Deg) ~
STA PROPOSED) 70.1 12926 4
TA-2335-DAB-H(90) |
Declination (Deg) 0 1 2 3 4 5 10 16 18] 20 25 30 35
Gain (dBi) 0 0.3 09 -2 -3.4 -56 -13.8 -15.5 -20.8; -13.7 -17.3 -14 -12.1
Gain (Rel. Volts) 1 0.966050879! 0.901571138| 0.794328235| 0.676082975, 0.52480746| 0.204173794| 0.167880402| 0.091201084; 0.206538016| 0.136458314| 0.199526231| 0.248313311
Down Tilted Gain (dBi) -3.5 -1.8 0.7 -0.2 0 0.3 8.1 -12 -12.8 -20.7 -12.7 213 -12.4
Gain (Rel. Volts) 0.668343918 0.812830516 0.922571427| 0.977237221 1| 0.966050879| 0.350751874| 0.251188643| 0.229086765| 0.092257143| 0.231739465| 0.086099375| 0.239883292
Distance (KM) 35.702 4.01602631| 2.007401355| 1.337587682| 1.002476705| 0.801246666) 0.397556856| 0.261616762| 0.215745616| 0.192598167 0.150329935| 0.121416762| 0.100113175
Slant Distance (m) 35702 4016.638064| 2008.624955| 1339.423315| 1004.924651| 804.3072985, 403.6898109| 270.8456017| 226.8483652| 204.9586885| 165.870731 140.2| 122.2156204
Power Flux Density (Watts/ sq m) 3.60653E-07 4.21453E-05| 0.000217108| 0.000547821| 0.001019078| 0.001484672| 0.000776925| 0.000885179| 0.00104955| 0.000208517| 0.002008792| 0.000388131| 0.003964798
JPower Flux Density (u Watts/sq m) 0.360652894 42.14529646| 217.1084886| 547.8211605] 1019.078204| 1484.671914| 776.9247134| 885.1786642| 1049.550173]| 208.5171813| 2008.792115| 388.1311374| 3964.798122
|PFD per MHz {u Watts/sq m/MHz) 0.072130579 8.429059292| 43.42169772] 109.5642321| 203.8156409| 296.9343828| 155.3849427| 177.0357328| 209.9100345| 41.70343626| 401.7584231| 77.62622748| 792.9596244
BX Signal Levej * dBm -63.11333614 -42.43673922| -35.31746231 | -31.29784231| -28.60215522| -26.96792542| -29.78044099 | -29.21392008 | -28.47419831| -35.4928119| -25.6548804| -32.7944455| -22.70201956
|Free Space Field dB{uV/m) 81.33430771 102.0109046| 109.1301815| 113.1498015| 115.8454886| 117.4797184| 114.6672029| 115.2337229| 115.9734455| 108.954832| 118.7927635| 111.65631984| 121.7456243
XM,ATL 041B Antenna Height (m) EIRP
(Edited Version 1) 70.1 12926 |Down Tiit (Deg)
TA-2335-DAB-H(90) 2
Declination {Deg) 0 1 2 3 4 5 10 15 18 20 25 30 35
Gain (dBi) 0 0.3 0.9 -2 -34 5.6 -13.8 -15.5 -20.8 -13.7 -17.3 -14 -12.1
Gain (Rel. Volts) 1 0.966050879| 0.901571138| 0.794328235! 0.676082975] 0.52480746! 0.204173794! 0.167880402| 0.091201084! 0.206538016| 0.136458314! 0.199526231| 0.248313311
Down Tilted Gain (dBi) 0.7 -0.2 0 -0.3 -0.9 -2 -22 -11.6 -20.7 -20.8 -13 -19.8 -11.3
Gain (Rel. Volits) 0.922571427 0.977237221 1| 0.966050879| 0.901571138] 0.794328235| 0.079432823| 0.263026799| 0.092257143| 0.091201084| 0.223872114| 0.102329299( 0.272270131
Dist: {KM) 35.702 4.01602631! 2.007401355| 1.337587682| 1.002476705| 0.801246666| 0.397556856 0.261616762| 0.215745616| 0.192598167| 0.150329935| 0.121416762| 0.100113175
Slant Distance (m) 35702 4016.638064| 2008.624955| 1339.423315| 1004.924651| 804.3072985] 403.6898109| 270.8456017| 226.8483652| 204.9586885, 165.870731 140.2| 122.2156204
Power Flux Density {Watts/ sq m}) 6.8721E-07 6.09185E-05| 0.00025508| 0.000535351| 0.000828338| 0.001003761; 3.98455E-05| 0.000970579; 0.000170217| 0.000203771| 0.001874714| 0.00054825| 0.005107649
IPower Flux Density {u Watts/sq m) 0.687208921 60.91848765| 255.0802324| 535.3512285] 828.3378629| 1003.761405| 39.84546838| 970.5791049| 170.2171068| 203.7707508| 1874.713881| 548.2498038| 5107.649403
IPFD per MHz (u Wattsisq m/MHz) 0.137441984 12.18369753| 51.01604649, 107.0702457| 165.6675726{ 200.752281| 7.969093676| 194.115821| 34.04342135| 40.75415015| 374.9427762| 109.6499608 1021.529881
RX Signal Level * dBm -60.31333614 -40.83673922| -34.61746231 -31.39784231| -29.50215522| -28.66792542| -42.68044099| -28.81392098| -36.37419831| -35.5928119| -25.9548804| -31.2944455) -21.60201956
Free Space Field dB(uVim) 84.13430771 103.6109046! 109.8301815] 113.0498015| 114.9454886| 115.7797184| 101.7672029| 115.6337229| 108.0734455 108.854832 118.4927635| 113.1531984| 122.8456243
[XM,ATL 041B Ant Height (m) EIRP| Down Tilt (Deg)
(Edited Version 2) 701 12926 0
TA-2335-DAB-H(90)
Declination (Deg) 0 1 2 3 4 5 10 15 18 20 25 30 35
Gain (dBi) 0 0.3 09 -2 -3.4 56 -13.8 -15.5 -20.8 -13.7 -17.3 -14 -12.1
Gain (Rel. Volts) 1 0.966050879| 0.901571138| 0.794328235| 0.676082975| 0.52480746| 0.204173794| 0.167880402| 0.091201084| 0.206538016, 0.136458314| 0.199526231| 0.248313311
0 Down Tilted Gain (dBi) 0 0.3 -0.9 2 -34 -5.6 -13.8 -15.5 -20.8 -13.7 -17.3 -14 =121
Gain (Rel. Voits) 1 0.966050879| 0.901571138| 0.794328235| 0.676082975| 0.52480746, 0.204173794, 0.167880402| 0.091201084| 0.206538016, 0.136458314| 0.199526231| 0.248313311
Distance (KM) 35.702 4.01602631] 2.007401355| 1.337587682| 1.002476705| 0.801246666| 0.397556856| 0.261616762| 0.215745616, 0.192598167| 0.150329935| 0.121416762; 0.100113175
Slant Distance (m) 35702 4016.638064 | 2008.624955| 1339.423315| 1004.924651| 804.3072985| 403.6898109| 270.8456017| 226.8483652| 204.9586885| 165.870731 140.2| 122.2156204
Power Flux D ity (Watts/ sq m) 8.07401E-07 5.95318E-05| 0.000207337| 0.000361942; 0.000465809| 0.000438158| 0.000263256, 0.000395395! 0.000166342| 0.001045061| 0.000696522| 0.002084388| 0.004248358
|Power Flux Density {u Watts/sq m) 0.807401256 59.53181358| 207.336997| 361.9418514| 465.8086116| 438.1577451| 263.2563989} 395.3947854| 166.3424924| 1045.061493| 696.5222513; 2084.387619| 4248.357729
PFD per MHz {u Wattsisq m/MHz) 0.161480251 11.90636272] 41.4673994| 72.38837029| 93.16172231| 87.63154902| 52.65127978| 79.07895708| 33.26849848; 209.0122985| 139.3044503| 416.8775239| 849.6715458
RX Signal Level * dBm -59.61333614 -40.93673922| -35.51746231| -33.09784231 -32.00215522| -32.26792542| -34.48044099 -32.71392098 | -36.47419831| -28.4928119| -30.2548804| -25.4944455| -22.40201956
i?ree Space Field dB(uVim) 84.83430771 103.5109046| 108.9301815! 111.3498015]| 112.4454886; 112.1797184| 109.9672029| 111.7337229; 107.9734455| 115.954832| 114.1927635| 118.9531984| 122.0456243
Comments:
|For site XM, ATL 041B, simply adjusting down-tilted antenna angle at the base station cannot resolve the SDARS' intert probi The t itting EIRP needs to be tuned down.
" Calculation in this line indicates the dBm tevel in SDARS mobile receiver, ing the receiver operates in frequency = 2.3GHz with 0dB gain. This level should be higher than -77dBm.
if the receiver has 3dB gain, the receiveing level is even high
SITE NAME
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972.1357809
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-28.28876626
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XM,ATL 046A Antenna Height (m) EIRP|Down Tilt (Deg) }
(STA PROPOSED) 182.88 7204 [) B
TA-2350-DAB-H
Declination (Deg) 0 1 2 3 4 5 10 15 18 20 25 30 35
Gain (dBi) 0 03 0.9 -2 -34 5.6 -13.8 -15.5 -20.8 -13.7i -17.3 -14 -121
Gain (Rel. Volits) 1 0.966050879| 0.901571138] 0.794328235| 0.676082975) 0.52480746] 0.204173794| 0.167880402| 0.091201084 0.206538016, 0.136458314| 0.199526231| 0.248313311
Down Tilted Gain (dBi) 0 03 09 -2 -3.4 -5.6 -13.8 -15.5 -20.8 -13.7 -17.3 -14 -12.1
Gain (Rel. Volts) 1 0.966050879| 0.901571138| 0.794328235| 0.676082975] 0.52480746| 0.204173794| 0.167880402| 0.091201084| 0.206538016| 0.136458314| 0.199526231| 0.248313311
Distance (KM) 35.702 10.47718818 5.236998| 3.489558277| 2.615305845| 2.090327965| 1.037164019| 0.682517452) 0.562846765| 0.50245867| 0.392187426| 0.316757452| 0.261179707
Slant Distance (m) 35702 10478.78415| 5240.190183| 3494.347159| 2621.692155| 2098.312678| 1053.163946| 706.5940604| 591.8121117| 534.7053487| 432.7309455 365.76 318.84155
|Power Flux Density (Watts/ sq m) 4.55608E-07 4.93576E-06| 1.71902E-05| 3.00085E-05 3.862E-05| 3.63275E-05| 2.18265E-05| 3.27821E-05| 1.37914E-05| 8.66457E-05| 5.77484E-05| 0.000172816] 0.00035223
|Power Flux Density {u Watts/sq m) 0.455607672 4.935763367| 17.19024321| 30.00848158| 38.62004099| 36.32751662| 21.8265027| 32.78205349| 13.79140212| 86.64570959| 57.74843408| 172.8159019| 3522299622
|PFD per MHz {u Watts/sq m/MHz) 0.091121534 0.987152673| 3.438048643| 6.001696316] 7.724008199| 7.265503324| 4.36530054| 6.556410698| 2.758280425| 17.32914192| 11.54968682| 34.56318038| 70.44599244
RX Signai Level * dBm -62.09832007 -51.765068705] 46.33141014| -43.91179014 | 42.81610305/ 43.08187325| 45.29438882| -43.5278688 -47.28814613| -39.30675972! 41.06882823| -36.30839333| -33.21596739
Free Space Field dB{uV/m) 82.34932378 92.69695681| 98.11623371| 100.5358537| 101.6315408| 101.3657706; 99.15325504| 100.919775| 97.15949772| 105.1408841 103.3788156| 108.1392505| 111.2316765
[XM,ATL 046A Antenna Height (m) EIRP |Down Tilt (Deg)
(Edited Version 1) 182.88 5290 0
TA-2350-DAB-H
Declination (Deg) 0 1 2 3 4 5 10 15 18 20 25 30 35
Gain (dBi) 0 0.3 0.9 -2 -3.4 -5.6 -13.8 -165 -20.8 -13.7 -17.3 -14 -12.1
Gain (Rel. Volts) 1 0.966050879| 0.901571138| 0.794328235| 0.676082975| 0.52480746( 0.204173794| 0.167880402| 0.091201084| 0.206538016| 0.136458314| 0.199526231| 0.248313311
Down Tilted Gain (dBi) 0 -0.3 0.9 -2 34 5.6 -13.8 -15.5 -20.8 -13.7 -17.3 -14 -12.1
Gain (Rel. Volts) 1 0.966050879| 0.901571138| 0.794328235| 0.676082975| 0.52480746, 0.204173794| 0.167880402; 0.091201084| 0.206538016| 0.136458314| 0.199526231| 0.248313311
Distance (KM) 35.702 10.47718818 5.236998| 3.489558277| 2.615305845| 2.080327965| 1.037164019| 0.682517452| 0.562846765| 0.50245867| 0.392187426| 0.316757452| 0.261179707
Slant Dist {m} 35702 10478.78415| 5240.190183| 3494.347159| 2621.692155| 2098.312678| 1053.163946| 706.5940604| 591.8121117| 534.7053487| 432.7309455 365.76 318.84155
Power Flux Density (Watts/ sq m) 3.30431E-07 3.57968E-06| 1.24673E-05| 2.17638E-05] 2.80093E-05| 2.63467E-05| 1.58298E-05| 2.37753E-05| 1.00023E-05{ 6.28401E-05| 4.18823E-05| 0.000125335| 0.000255456
Power Flux Density {u Watts/sq m) 0.330431119 3.579680314| 12.46728634| 21.76376029| 28.00832504 | 26.34666341| 15.82975038| 23.7753034| 10.0022645| 62.84011568| 41.88226162| 125.3353607| 255.4560598
PFD per MHz (u Watts/sq m/MHz) 0.066086224 0.715936063] 2.493457269| 4.352752058| 5.601865008) 5.269332682) 3.165950076) 4.755060679| 2.000452899) 12.56802314) 8.376452324) 25.06707214| 51.09121196
RX Signal Level * dBm -63.49342094 -53.14578792| -47.72651101 | 45.30689101| 44.21120392| 44.47697412| -46.68948969 | -44.92296967 -48.683247| -40.70186059| -42.4639291| -37.7034942| -34.61106826
Free Space Field dB(uV/m) 80.95422292 91.30185594 | 96.72113285| 99.14075284| 100.2364399| 99.97066973| 97.75815417| 99.52467418| 9576439685 103.7457833] 101.9837148| 106.7441497 109.8365756
[« nts:
For site XM, ATL 046A, according to the proposed ant height, there is no need for further engineering work.

¥ Cal

iation in this line indicates the dBm level in SDARS mobile receiver,

ing the receiver operates in frequency = 2.3GHz with 0dB gain. This level should be higher than -77dBm.

If the receiver has 3dB gain, the receiveing level is even higher. |
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SITE NAME - e

SIRIUS,ATL 02 Ant Height (m)| EIRP |Down Tilt (Deg) o R

{STA PROPOSED) 135 19952.6 0 B B

HMD8V120-R05-H »__ ! 1
Declination (Deg) 0 1 ] 2 3 4 5 10 15 18] 20 25 30 35
Gain (dBi) 0 0 -1 2 -3 3 -16 -33 -171 -16 -29 -25 21
Gain (Rel. Voits) 1 1] 0.891250938| 0.794328235| 0.707945784| 0.501187234| 0.158489319| 0.022387211] 0.141253754| 0.158489319| 0.035481339] 0.056234133] 0.089125094
Down Tilted Gain (dBi) 0 0 -1 2 -3 6 -16 33 -7 -16 -29 -25 21
Gain (Rel. Volts) 1 1] 0.891250938| 0.794328235| 0.707945784| 0.501187234| 0.158489319| 0.022387211| 0.141253754] 0.158489319| 0.035481339| 0.056234133| 0.089125094
Distance (KM) 35.702 7.73414482| 3.865894193| 2.575953453| 1.930589945| 1.543057061, 0.765623046| 0.503826859| 0.415487278| 0.370909452| 0.289508434| 0.233826859| 0.192799981
Slant Distance (m) 35702]  7735.322947| 3868.250627] 2579.488552] 1935.304249| 1548.951288| 777.4340152| 521.5999462| 436.869177| 394.713594| 319.4372137 270| 235.3653174

{Power Flux Density (Watts/ sq m) 1.24631E-06]  2.65493E-05| 8.43297E-05] 0.000150641] 0.000212575] 0.000166316] 6.60211E-05] 2.92641E-06] 0.000166076| 0.000256121| 1.95992E-05] 6.891E-05] 0.000227785

|Power Flux Density (u Wattsisq m) 1.246306228|  26.54929276| 84.3297179| 150.6408117| 212.5745932| 166.3161168] 66.02110361| 2.926407363| 166.0760657| 256.121295| 19.59922229| 68.91001245| 227.7848955

|PFD per MHz {u Wattsisq miMHz) 0.249261246|  5.309858553| 16.86594358| 30.12816234| 42.51491864| 33.26322336| 13.20422072| 0.585281473| 33.21521313]  51.224259| 3.919844457| 13.78200249] 45.5569791

RX Signal Level * dBm -57.7279827|  -44.44370078| -39.42442388 | -36.90480388 | -35.40911678/ -36.47488699| 40.48740255| -54.02088254 | -36.48115987 | -34.59977346 | -45.76184197 | 40.30140707 | -35.10898113

Free Space Field dB(uVim) 86.71966116]  100.0039431]  105.02322|  107.54284| 109.0385271| 107.9727569| 103.9602413| 80.42676131| 107.966484 | 109.8478704| 98.68580189| 104.1462368| 109.3386627

[XMATL 046A Antenna Height (m) EIRP | Down Tilt (Deg)

{Edited Version 1) 135 3700 0

HMD8V120-R05-H
Declination (Deg) 0 1 2 3 4 5 10 15 18 20 25 30 35
Gain (dBi) 0 0 -1 2 -3 6 -16 -33 17 -16 29 -25 21
Gain (Rel. Volts) 1 1] 0.891250938| 0.794328235] 0.707945784| 0.501187234| 0.158489319| 0.022387211] 0.141253754| 0.158489318| 0.035481338| 0.056234133| 0.089125094
Down Tilted Gain (dBi) 0 0 -1 2 -3 6 -16 -33 -17 -16 -29 25 -21
Gain (Rel. Volts) 1 1] 0.891250938| 0.794328235| 0.707945784| 0.501187234| 0.158489319] 0.022387211| 0.141253754| 0.158489319| 0.035481339| 0.056234133| 0.089125094
Distance (KM) 35.702 7.73414482| 3.865894193| 2.575953453| 1.930588945| 1.543057061| 0.765623046| 0.503826859| 0.415487278| 0.370909452| 0.289508434| 0.233826859| 0.192799981
Slant Distance (m) 35702]  7735.322947| 3868.250627| 2579.488552] 1935.304249| 1548.951288| 777.4340152| 521.5999462| 436.869177| 394.713594| 319.4372137 270 235.3653174

Power Flux Density (Watts/ sq m) 231114E-07|  4.92320E-06| 1.56381E-05] 2.79348E-05| 3.94197E-05| 3.08416E-05] 1.22429E-05| 5.42671E-07| 3.07971E-05| 4.7495E-05] 3.63447E-06| 1.27786E-05| 4.22403E-05

|Power Flux Density (u Watts/sq m) 0.231114393]  4.923287352| 15.63806001| 27.93475553| 39.41972449| 30.84157614| 12.24291989| 0.542671494| 30.79706118| 47.49500273| 3.634469816| 12.77863768| 42.24031521

|PFD per MHz {u Watts/sq m/MHz) 0.046222879 0.98465747] 3.127612003| 5.586951106| 7.883944899| 6.168315228| 2.448583978| 0.108534299| 6.159412237| 9.499000546| 0.726893963| 2555727535 8.448063042

RX Signal Level * dBm -65.04596042] -51.76167851| -46.7424016] 44.2227816] -42.7270945| -43.79286471| -47.80538027 | -61.33886026| 43.79913759| -41.91775118] -53.07981969| -47.61938479| -42.42695885

Free Space Field dB(uVim) 79.40168344|  92.68596535| 97.70524226] 100.2248623| 101.7205493| 100.6547791| 96.64226358| 83.10878359] 100.6485063| 102.5298927| 91.36782417| 96.82825907| 102.020685

Comments:

For site SIRIUS, ATL 02, according to the prop

d antenna height, EIRP reducti

is required to meet the PFD (PFD/MHz) limit.

* Cal

fation in this line indi

tes the dBm level in SDARS mobile receiver,

if the receiver has 3dB gain, the receiveing level is even higher. |

ing the receiver operates in frequency = 2.3GHz with 0dB gain. This level should be higher than -77dBm.
I | ]
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